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was collected every 3 days and replaced with new medium con-
taining freshly added FGFs. The explants were removed after 15
days, frozen in liquid nitrogen and stored (along with their cul-
ture medium) at -20 °C. The concentration of glycosaminoglycans
(GAGs), a measure of cartilage breakdown, was determined in the
culture medium using the dimethylmethylene blue (DMMB) assay.
Histological changes in the cartilage were observed by staining
frozen, transverse sections (7 μm) of the explants with toluidine
blue.
Results: Impact load markedly increased the release of GAGs
into the medium compared to unloaded control explants after 3
(P=0.003), 6 (P=0.015), 9 (P=0.017) and 12 (P=0.046) days in
culture. Addition of either FGF2 or FGF18 had no signiﬁcant effect
on the release of GAGs into the medium at any concentration or
time point. In histological sections of unloaded control explants,
the normally ﬂattened chondrocytes in the surface zone became
more rounded when FGF2 or FGF18 (100 ng/ml) was added to
the medium for 15 days and some cell proliferation was observed.
Impact loaded explants showed characteristic damage and ﬁssur-
ing in the articular surface. In the presence of FGF2 and FGF18
(100 ng/ml), marked chondrocyte proliferation, with clusters of new
rounded cells, was observed in the surface zone and around the
ﬁssures. FGF2 treatment was found to show more distinct changes
than FGF18.
Conclusions: In this study FGF2 and FGF18 treatment appar-
ently was unsuccessful in preventing GAG release, and therefore
cartilage breakdown, following an impact at the concentrations
used. However this is the ﬁrst time, as far as we are aware, that
FGF18 has been shown to promote cell proliferation following a
traumatic load. A window of opportunity may exist, soon after
joint injury has occurred, during which the addition of this growth
factor may promote a repair response and thus slow down the
progression of cartilage degradation.
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Purpose: It has been suggested in-vivo and in-vitro studies that
ox-LDL can be a factor related to degeneration of articular car-
tilage. Meanwhile, it has been reported that chondrocytes in the
degenerative cartilage with ﬁbrillation are activated to show hy-
pertrophic chondrocyte-like phenotypes, including up-regulation of
type X collagen expression, down-regulation of type II collagen
expression, morphologic changes and other distinct gene expres-
sions. The purpose of this study is to investigate effects of ox-LDL
on expression of type X and II collagen, and hypoxia induced factor
(HIF) family in cultured bovine articular chondrocytes (BACs).
Methods: BACs were isolated and cultured in monolayer reaching
100% conﬂuence at 37°C in a humidiﬁed and hypoxic atmosphere
(5% O2 and CO2). First, we investigated effects of ox-LDL addition
on number of nodules formed by cultured BACs. Dose responses
of type X and II collagen and HIF-2alpha mRNA expression 24 hrs
after ox-LDL stimulation were investigated using quantitative Real-
time RT-PCR (reverse delta-delta Ct method). We also investigated
effects of ox-LDL on these gene expressions under existence
of N-acethyl cysteine (NAC, anti-oxidant) and LY294002 (PI3K
speciﬁc inhibitor). Protein expressions of type X collagen were
investigated by immunoﬂuorescent cell staining and western blot
analysis. And we used siRNA for lectin-like ox-LDL receptor-1
(LOX-1), a receptor for ox-LDL expressed on chondrocytes, to
demonstrate whether LOX-1 mediates these effects of ox-LDL.
Results: Number of nodules formed by BACs on dishes after ox-
LDL treatment was more than that on control dishes. Expression
of type X collagen was upregulated both in mRNA and protein
levels by addition of 10 to 50 μg/ml ox-LDL. Expression of type II
collagen was suppressed by ox-LDL addition in a dose-dependent
manner. Immunoﬂuorescent cell staining showed an increase in
type X collagen production after ox-LDL stimulation (Figure 1).
And expression of HIF-2alpha was upregulated in mRNA by ox-
LDL. These effects of ox-LDL were suppressed by pretreated by
NAC and LY294002. Upregulation of type X collagen expression
by ox-LDL stimulation was attenuated in LOX-1-knockdown cells.
Figure 1. Immunoﬂuorescent cell staining for type X collagen. Ox-LDL of 10
μg/ml increased type X collagen production which is shown by red color (10
days after ox-LDL stimulation). Original magniﬁcation is ×400.
Conclusions: We have previously demonstrated that ox-LDL pro-
duces intracellular reactive oxygen species (ROS) via LOX-1 in
articular chondrocytes. And it has been suggested that oxidative
stress affects articular chondrocytes, resulting in cell senescence.
Further, ROS has been demonstrated to induce chondrocyte hy-
pertrophy in endochondral ossiﬁcation. In this study, we indicated
that ox-LDL up-regulated expression of type X collagen in cul-
tured BACs, which suggests that ox-LDL may make chondrocytes
have the hypertrophic chondrocyte-like phenotype by oxidative
stress. Furthermore, the results suggest that the HIF family may
be involved in this phenomenon. Ox-LDL may play some roles in
phenotypic changes of chondrocytes in OA through increase in
oxidative stress.
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Purpose: Haematoma formation and injury induced inﬂammatory
responses are essential for bone fracture healing via endochon-
dral ossiﬁcation. Inﬂammatory mediators are known to regulate
osteoblastogenesis, however it remains unknown whether and
how inﬂammatory responses regulate other stages of the endo-
chondral ossiﬁcation pathway. We hypothesize that nuclear factor
